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Background: Risks and Rewards

Risk is part of our lives. We get on our bikes or ride in our cars knowing there is a risk that we might be in
an accident. We watch toddlers take their first steps knowing they risk falling. We invest money knowing
the stock market could decline at any moment. We can do certain things to minimize risks. We can wear
safety helmets and seat belts. We can move toddlers away from furniture with sharp edges. We can invest
money in markets that have proven track records. But, even with these measures, we realize that uncertainty
is an essential part of life. A certain level of risk in our lives is necessary to achieve certain benefits. A high
school freshman doing a science project asked ©+ people if they would sign a petition demanding strict
control or total removal of the chemical “dihydrogen monoxide” because it:

Y. Can cause excessive sweating and vomiting
Y. Is a major component of acid rain

Y. Can cause severe burns in its gaseous state

o~

. Can kill if aspirated
°, Contributes to erosion
1. Has been found in tumors of terminal cancer patients

Of the @+ people surveyed, ¢¥ (A1 percent) said they would sign the petition, T were undecided and  said
no. Yet, if the student asking the question had presented the benefits of dihydrogen monoxide, commonly
known as water, the results would have been a unanimous no. Being able to compare the risks of a product
to its potential benefits is critical to making the right decision. In agriculture, risk assessment helps
determine acceptable levels of risk. Government and research institutions cannot approve products and
methods in which the risks are judged unreasonable in relation to the predicted benefits. For instance,
professionals who manage pesticides think about a chemical’s effectiveness in controlling target pests as
well as the possible benefits and risks to society and the environment. Policy questions are often posed as
though we can guarantee safety when, in fact, nothing we do is risk free. As you consider the issues that
face your generation, it’s critical to understand how to assess risks and rewards.

Questions for discussion:
Y. What is risk, in your own words?
Y. What are some of the benefits of “dihydrogen monoxide”?

Y. Why must we know how to assess risks and rewards?




www . takbook . com

Lizo g b Sy 1 5 5Lo0 S 8

:é‘g.o
L5095 g &el5 s il
1)
D20 by 55 Sl ay g alezu 1) Llse g o S 9550 50 gl o yo (glgioes )
S plelid ) Sl Ll ) Jyame U aslesu |) 2 Slbudes ¥
Sgdisr 5 1 (selee & oz ol ey @
aiS oo ez oy e Feees VL, @
aiS oo |y Olg b ko AWl @
39ien Sigm T sl pad Jaie pllia @
o)l 5l adei gl sendac mlioay, @
Sy ool  Sogll soas OISt cly @
S o obml Jb ojls Yo lao Ll Al @

QM Js.»a.?u Cﬁ‘ (_gl.l‘}.o 0

Sy o o wlylas folis ol Koo L] oS ololil ) Jaame 05l Ol jlas 5 anS Ll ) Jeere Jeame S 8
Blam) aenngn ) bl ;00 Bl g llas B,k Gyl (5 loged SG ol SIS S5 o cesl g cblogy o daioee
(S cd |y Jgamo b Lol o S o a9 jlas

el 1y Jgame ol asilys o bl b1 sucs 5 audlgu 1) ol o ol oy 1380 STsl 4 055 slo dSen L1 093 sl azsl Y
DS JolS pal |y 095 T logas o Jgame (ol astine (glp 5l ams .0 0

ERVELJRLIC T PN VOWEP S TR L SV PE T DUWISA ILIVWI I OO DNIPN PPIPRVES S U] | W] IR

3,00 o witaansST 5 Cpe 32 60 4 Loty ol Jgamo ||

Sl oo Limlpdl T blse b ol o o Slas! come (iol8l b 458> .o
S‘MA%Qgﬂwlwﬁl?mbwudp@mdo)\ooyss‘;ﬁlwu.c



www . takbook . com

) E 1PgS (w)yd

Ao j0 34l o,lil pe) (59, Ol E55 A g Eai5 8L AdS 093 0 g8 o | g £95 Sline
o QYU (Gl e b oo daciis (JL sl K do OV apiwsST B a8 5 a5 5l - QT =
o 9,55 9 ot Ol Sl

o Mg oled o e 465 (sl 18 sl e Ll 15 aiel (oo € Su3alom Sbapimsms 2D 1) LlOYE
b CYU jo Ladd camie OB o s 5 ome 10 (o 4565 pou SO 5l s L] J! XV PRVEX PR R o
s calél pian Ll asl wasie 3955 50 gz g JB g5 il b OYB s 4 0SS

‘Quwbowbldﬁj&)b)“;)’ﬁﬁy]OL?Q|5yTMQLQJ].M6})5wM)P&43&7;—‘&5_76
LB a5 ol ogud 3l L g So jo OYB oKy il ol5,0las ol oo 0gu ol5,0liS @

Sl ol B oged pl 5l (B 0iiS (oo Joo BBy o0 S9ne |) () E55 9 039 LAy Dl
Sl sla S alex 5l GBI S Slaowd puf sl o351 il jeolaiwl b :olil aal oo poe @
s )10 5 Sblagy canlie Sleldl fpiren 5 So5elem g
o 5 el slo alols o S 8T ads ol cemi 5 b S T 5l mams ool s 1S ST @
2 (VB 5blis sloo S o35 42) condd bl oo iy VY b Ve (y2li8 3L 136 olaad @
(S8 Sl 48 Sl lie plgre
adlhio yo LQJT Gl e 5l LS ek YT Wings 00,5 el s ol ) G oliyeles” Yo VY el
65 5 ol S Sgng oS il 3 2alS ] (s a5 wildbgls dali oSy el asli s oy cslis

: Syl b iy Ol oK 35 QS 9 o) 9 %J 3 Y ghe cbolas ‘;S)LM aoli i
e §ly (Y lgw

CosS o 1) S 95 bogs by 4 )

Faigd g0 Qim0 o roes S ) bl ax 51 OYU Laa> jo ol glas” Y

Fartls g b OB Lai> ;3 asilys o 4K ol,5LS Y



www . takbook . com

Background: Biodiversity

The meaning of biodiversity can be found by studying the word itself: bio, meaning life, and
diversity, meaning variety. Biodiversity refers to the variety of life on Earth at all levels — from
genes to ecosystems. Wetlands are among the most productive ecosystems in the world,
comparable to rainforests and coral reefs. Wetlands are transitional zones between aquatic
environments and terrestrial environments. Swamps, bogs, coastal and inland marshes and fens are
all types of wetlands. Wetlands occur in both freshwater and saltwater systems on every continent,
except Antarctica. They occur in every climate from the tropics to the tundra. Wetlands have been
called “biological super systems” because they produce quantities of food that support countless
species. With shallow water and high levels of nutrients, a wetland is ideal for the development of
organisms that form the foundation of the food web. More than one-third of the threatened and
endangered species in the United States live only in wetlands and nearly half use wetlands during
their lifespan. Not only do wetlands harbor a remarkable diversity of life, but they are also often
the delivery system for water to a farm. They benefit farmers by regulating water and creating
cleaner water through their natural filtration system. Farmers with wetland habitats on their
property are adopting practices that attract wildlife and improve biodiversity. Some of these
practices include:

V. Integrated Pest Management: Using non-chemical pest control strategies including cultural,
mechanical and biological controls as well as good sanitary practices.

Y. Pesticides: Correctly applying pesticides and installing pesticide exclusion strips approximately
Y'.-to 1.-feet wide at the edges of fields.

Y. Food Plots: Leaving ) +—)Y rows of unharvested, standing crop along the entire length of field
edges (especially sides next to wetland areas) to provide overwinter food for animal species.

As of September Y+\VY, farmers had enrolled more than YY million acres of their land in the
Conservation Reserve Program, a voluntary program that aims to reduce soil erosion, improve
water quality and maintain fish and wildlife habitat. By working together, farmers are finding a
balance between growing and producing food, as well as responsibly preserving water and land,
without threatening wildlife habitat or agriculture.

Questions for discussion:

V. What is biodiversity, in your own words?

Y. What ecological benefits do farmers receive from wetland preservation?

Y. How can farmers contribute to the preservation of wetlands?
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Background: Air Quality

Air pollution is a major problem of recent decades, which has had a serious impact on human
health and the environment. There are hundreds of pollutants in the air that we breathe. Some come
from natural sources, but most come from human activity. Air pollutants are found outdoors and
indoors. They can contain fibers, mists, molds, bacteria and gases. Particle pollution, also called
particulate matter, is made up of particles (tiny pieces) of solids or liquids that are in the air. Some
particles are big enough or dark enough to see — for example, you can often see smoke in the air.
Others are so small that you can’t see them in the air. Fugitive dust is particulate matter suspended
in the air by wind and human activities. It has not come out of a single source, like an industrial
vent, and is usually not a by-product of burning. Fugitive dust particles typically contain soil
minerals, but can also contain sea salt, pollen, spores, tire particles and other debris. Fugitive dust
can be hazardous to your health. When inhaled, larger particles settle in the upper airway, while
smaller particles can travel to the deep parts of the lungs causing respiratory illness, lung damage
and even death. Extreme fugitive dust can result in dust storms like those of the Dust Bowl in the
V4Y+s, Dust storms reduce visibility and can lead to traffic accidents. Common sources of fugitive
dust:

* Paved and unpaved roads

« Agricultural tilling operations

* Leaf blowers

« Off-road vehicles

* Mining and mineral processing

+ Sand and gravel plants

* building construction and demolition

There are many ways fugitive dust can be controlled to reduce air pollution. Some farmers plant
trees and install raised landforms to reduce wind speed. They pave roads and storage areas accessed
by heavy vehicles, like tractors, or use gravel to reduce dust. Additionally, many farmers cover
piles of fertilizer, compost and animal feed with a physical cover or dust suppressant spray.
Watering roads, the most common and typically least expensive method, only temporarily controls
dust. We all have a part to play in reducing human impact on air quality. American farmers are no
different. Many are adopting sustainable practices that protect the environment without sacrificing
farm productivity.

Questions for discussion:

Y. Why is fugitive dust a major problem?

Y. What are farmers doing to reduce fugitive dust?

Y. How have you personally experienced fugitive dust?
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https://fa.wikipedia.org/wiki/%D8%B3%D8%A7%D9%86%D8%AA%DB%8C%D9%85%D8%AA%D8%B1_%D9%85%DA%A9%D8%B9%D8%A8
https://fa.wikipedia.org/wiki/%D8%B3%D9%86%DA%AF
https://fa.wikipedia.org/wiki/%D8%B3%D9%86%DA%AF
https://fa.wikipedia.org/wiki/%D9%85%D9%88%D8%AC%D9%88%D8%AF%D8%A7%D8%AA_%D8%B2%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D9%85%D9%88%D8%AC%D9%88%D8%AF%D8%A7%D8%AA_%D8%B2%D9%86%D8%AF%D9%87
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Background: Soil Quality

Soft and crumbly — like cottage cheese. Loose and full of holes — like a sponge. These are
descriptions of a soil that has proper structure. Soil structure is the arrangement of the solid parts
of the soil and the space between them. When the solid parts — sand, silt and clay particles —
cling together as coarse, granular aggregates, the soil has a good balance of solid parts and pore
space. Healthy soil is well-structured. One way we measure the structure of soil is by evaluating
bulk density. Bulk density is calculated as the dry weight of soil divided by its volume. This
volume includes the volume of soil particles and the volume of pores among soil particles. Bulk
density is typically expressed in g/cmY. Bulk density is important. Compaction is a term that
describes bulk density that is too high. Compaction can restrict root growth and cause poor plant
growth reducing crop yield. Compaction causes poor movement of air and water through the soil.
It can lead to increased runoff and erosion on sloping land or waterlogged soils in flatter areas.
There are practices farmers can avoid to reduce the likelihood of compaction:

* Minimize soil disturbance and production activities when soils are wet
* Use designated field roads or rows for equipment traffic
* Reduce the number of trips across an area

Long-term solutions to bulk density and soil compaction problems revolve around decreasing soil
disturbance and increasing soil organic matter. Farmers can use techniques such as cover crops
(plants grown for the enrichment of the soil) and reduced tillage (limiting how much the ground is
broken up at the beginning of a planting season). Using these techniques results in increased soil
organic matter, less disturbance and reduced bulk density. Soil structure is critical to how soil
functions. As world population and food production demands rise, keeping our soil healthy and
productive is of paramount importance. As a result of using techniques that promote proper soil
structure, farmers are preventing unnecessary erosion, increasing water infiltration and improving
microbial populations — all while harvesting better profits and often better yields.

Questions for discussion:

Y. Why is measuring bulk density important?

Y. What practices promote well-structured soil?

¥. Why should a farmer care about soil quality?
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Background: Water Quality

Two-thirds of the Earth’s surface is covered by water. The human body is Ve percent water. Water
is one of the most vital resources for life on Earth. We use water for many uses, from sanitation to
recreation and farming to urban landscaping. Sources of water pollution can be grouped into two
major categories: point-source pollution and nonpoint- source pollution. Point-source pollution is
any single identifiable source of pollution from which pollutants are discharged, such as a pipe,
ditch or factory smokestack. Factories and sewage treatment plants are two common
types of point sources. Most nonpoint-source pollution is a result of runoff. When rain and melted
snow move over the ground, they pick up and carry away pollutants, depositing them into our
waterways. There are many different causes of nonpoint-source pollution, including
agriculture, urban areas, roadways and construction sites. Water quality tests attempt to determine
the presence of heavy metals, nutrients, pesticides, industrial chemicals and various toxins. Water
quality can be evaluated using many different indicators. Here are a few important ones:
pH: This is a measurement of how acidic or how basic the water is. PH can be influenced by
human factors, such as acid rain, increased carbon dioxide and point-source pollution.
Bacteria: Fecal Coliform bacteria indicate the presence of sewage contamination of
a waterway and the possible presence of disease producing  pathogens.
Nutrients: Too much nitrogen and phosphorus can cause algae to grow faster than ecosystems can
handle. The presence of algae blooms increases bacterial growth that can make people sick and
decreases oxygen that aquatic animals need to survive.

Filtration is the use of a physical barrier, chemical and/ or biological process to remove impurities
from the water. Many consumers filter their drinking water at home. Municipal water treatment
plants use filters to remove dissolved particles, such as dust, parasites, bacteria,
viruses and chemicals. Farmers use filters to remove pathogens that cause viruses and sediment
that could damage irrigation systems.

Fresh water is so abundant in the United States that people sometimes take its availability for
granted. Monitoring water quality and investing in water treatment systems, such as filtration, are
essential practices to preserving the quality of our water supply.

Questions for discussion:

V. Make a list of all the ways you use water daily.

Y. Give a specific example of both point-source and nonpoint-source pollution. Where does the
pollution come from, how does it move and where does it go?

Y. Why do farmers care about water quality?




www . takbook . com

Pl S 2 35 3Lk S )8
:0lge
LB 0gm 5 25 il
F0%9)
1S Eon b sz ) Wl Clszr a5 walyz Lokl ool (Ko Lo ol s0i8 S8 ¥l ol 4y
1505 0 sorenal 4z 009l Ol L azlse 13 S0 S (oo (copadl a7 ool DI L azlge o ]
00,00 092y Ol (el 5 S5l Gliabl gl Sltalojl az o
i o oolii] O S Lid (gl gemil il g ankal sla by 5l alyx 43z



www . takbook . com

&) @Uls waed e (b b slasls @8 5 5900l ez oo 138 (el Lo 4 5 )lks «55,0L8S )0
0 0k Lra> g solaiBl ogu p e slajls o Joles sl piliae (5ol sl wan] sla s slasls

ool (65950 Ll Slikas S Ysb Cuidse gl gylly 45 atilo e ) 55lsS gyl sl

A2 oo oS |y gladl gladslo ps «Dlons a4y cw s 9 (62, (Bl (O)len (aass (Zwdlu 100 o
Ol ! el 00gr e « SOIGE 50 5l e 5l i aVle del e 3 sla L o i golaidl O guw
Sglaie) s iwlidl g4 sl codled slxil 3,k 5l 6)3109-*’ ailyy oo olilaS S 0 SIS (548
ac e a¥ole laced adl 4 oS glaciolw § GBS Sb Ll (aisS o adgi b wins oo plaxl a\;}ﬂ

w8 £)l5e 45 Col ol iy g3 Ol slins @y (555l 5 (aemacens; (5 Il i3l 05k
g oo 25 S,lge Jold @yl pl el T 4 analy

o SB ¢S 5 Lai> @

Olglee Sogl faile, JSlo>a, @

) E9S ey @

6 innsST o g ey J3E 055 61 (65,9lES im0, NS o il gy e 5 Sl sl cdlad
Col p3¥ S o a6 sl sl e o 4S5l liebsl (gl ol5,0laS ans (oo i |, ornids
AS S wilagre

O39S Wo o 5 9l Glge o Aoz ("0 oo Jos g Lo o S o os e 0f355laS (85
MY paze 0y (SisSz aSh i S o adg azsl Jste 0I5 (3950 ol laals
olbogits 3551 b 5 of5,5liS sl liios glaglejls loladl b il o ppo w8 "V guame
oo s CuiS el sliwly o T Gloladl (o g aiS 00,51 5 1) lasl 5138 5L e a5 siies

sl el Glassls a4 adlS S s g solamdl ols Lis wael )5 jsb 4wl 51 iy soliul

Ay anl 3" L



www . takbook . com

e §lp (FYIgw
oS o 1) 65l liags by )
z «solaidl sguw O pd 4o I Coie 230 aS oS oolail assles P e sl g ax 5l ol glas Y

b addlon ()T L "peiS o Jor s Lo dod S o Joe 2o o)555liS (Bg" 1y K0 i o ) bz 0l Y
s g |y 995 Yol Sl and L5 Ky b Cal Condly o aloz oyl T " Sl



www . takbook . com

Background: Intro to Sustainability

In agriculture, sustainability means meeting today’s food and textile needs now and in the future.
Sustainability requires balancing the needs of people, profit and the planet — something farmers
know is essential to the long-term success of their operations.

People: As much as agriculture has mechanized, people are still central to food and fiber
production. Today, family farms employ Y,% million people, and many farmers work hard to
provide socially just and safe employment opportunities. That means providing adequate wages,
working conditions and opportunities for advancing. You can often find farmers engaging with
people in their communities by providing farm tours, hosting educational events and supporting
youth organizations.

Profit: In recent years, slightly more than half of farm households have had negative farm income
each year. That means most farmers are not making a profit. A sustainable farming operation
should be a profitable business that contributes to a robust economy. Farmers can increase
profitability through diversification (varying what they do or produce), creative marketing and
policies that help secure fair farm prices.

The Planet: Environmental sustainability in agriculture means good stewardship of the natural
systems and resources that farms rely on. Among other things, this involves:

e Building and maintaining healthy soil

e minimizing air and water pollution

e Promoting biodiversity

Human activity impacts the environment. Farming by its very nature alters natural ecosystems to
produce food, fiber and fuel for humans. Agriculturists work hard to ensure they are working to
implement sustainable practices. When farmers do better, we all do better. The opposite is also
true. Today’s farmers and ranchers are not only responsible for what they produce, but also how
they produce it. Thanks to research and technology, farmers are adopting practices that satisfy
human food and fiber needs, enhance environmental quality, use resources more efficiently,
sustain economic viability and benefit society.

Questions for discussion:

Y. What is sustainability, in your own words?

Y. What management practices can farmers employ to positively impact: a. People? b. Profit? c.
The Planet?

Y. Consider the statement, “When farmers do better, we all do better. The opposite is also true.” Is
this a fact or an opinion? Explain your reasoning.
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Farmers and ranchers across world work hard to provide food and clothing for people
like you and me. But farmers don’t just work hard because it is their job; they work
hard because they care. Farmers care for land and water. They adjust water to make
sure plants get just what they need. Farmers use an array of techniques to save land,
like keeping soil covered so it does not blow away. Farmers also care for animals.
Farmers create safe areas for animals to live so they are not injured. Farmers and
ranchers may have many differences, but they believe in the same philosophy: to be
involved in agriculture is to care for animals and the land.
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Agricultural and environment

By: Seyedeh Fateme Moezzi




